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* NOTICES ♦ 

JPQ and INPIT are not responsible for any 
damageB caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.3|c3MC3|c shows the word which can not be translated. 
3,In the drawings, any words are not translated. 



CLAIMS 

[Utility model registration claim] 

[Claim 1] relativity, while being prepared between pivotable I/O shafts, connecting with one 
[ said ] shaft and connecting with cam housing in which the cam side which has two or more 
crests was formed, and the shaft of said another side While it is contained free L rotation in said 
cam housing ] and being contained by Rota in which two or more plunger rooms were formed, 
and each of two or more of said plunger rooms, free [ both-way migration ] in response to 
press of a return spring Two or more plungers driven according to said cam side at the time of 
relative rotation of said both shafts, In the hydraulic power transfer joint which is equipped with 
a means to generate flow resistance by flow of the discharged oil by the drive of said plunger, 
and transmits the torque according to the rotational-speed difference of said both shafts The 
hydraulic power transfer joint characterized by having formed the crevice at the tip of said 
plunger and inserting a roller in this crevice. 
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DETAILED DESCRIPTION 

[Detailed explanation of a design] 
[0001] 

[Industrial Application] 

This design is related with the hydraulic power transfer joint used for driving force allocation of 

a car. 

[0002] 

[Description of the Prior Art] 

These people have proposed the following hydraulic power transfer joints in Japanese Patent 
Application No. No. 37921 [ 02 to ]. 

namely, this hydraulic power transfer joint — relativity — cam housing in which the cam side 
which !s established between pivotable I/O shafts, is connected with one [ said ] shaft and has 
two or more crests inside was formed While connecting with the shaft of said another side Rota 
member which wad contained free [ rotation ] and formed two or more plunger rooms in said 
cam housing While being contained free [ both-way migration ] in response to press of a return 
spring by each of two or more of said plunger rooms Two or more plungers driven according to 
said cam side at the time of relative rotation of said both shafts Inhalation discharge opening 
which carries out opening to the front face of said Rota member, and leads to said plunger room 
V^jl^ n^^^^if^g on the front face of said Rota member free [ rotation ] The valve element to 
which only an include angle predetermined between said cam housing is positioned pivotable, 
and carries out an operation of a suction valve portion or a discharge valve according to 
physical relationship with said inhalation and a discharge opening when the relative hand of cut 
of said both shafts changes. It has a means to generate flow resistance in response to the 
discharge pressure by the drive of said plunger. Torque is transmitted according to the 
rotational— speed difference of said both shafts. 
[0003] 

[Problem(s) to be Solved by the Device] 

However, if it is in such a conventional hydraulic power transfer joint As shown in drawing 4 , 
the tip of the plunger 54 pushed in in Rota 53 by the cam side 52 formed in the cam housing 51 
Since curve formation of the cross section is carried out corresponding to the cam side 52 and 
the cam housing 51 and a plunger 54 serve as sliding friction When the cam side 52 resisted a 
return spring 55 and pushed in a plunger 54, galling occurred by excessive planar pressure, and 
since coefficient of friction was large, friction torque increased and there was a trouble that 
processing of a plunger 54 was not still easier. 
[0004] 

This design is made in view of such a conventional trouble, it is making friction with cam 
housing and a plunger into rolling friction, prevents generating of galling, reduces friction torque, 
and aims at offering a hydraulic power transfer joint with still easier processing of a plunger. 
[0005] 

[Means for Solving the Problem] 

in order to attain said purpose — this design — relativity — cam housing in which the cam side 
which is established between pivotable I/O shafts, is connected with one [ said ] shaft, and has 
two or more crests was formed While connecting with the shaft of said another side Rota which 
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was contained free [ rotation ] and formed two or more plunger rooms in said cam housing 
While being contained free [ both-way migration ] in response to press of a return spring by 
each of two or more of said plunger rooms Two or more plungers drix^en according to said cam 
side at the time of relative rotation of said both shafts, It has a means to generate flow 
resistance by flow of the discharged oil by the drive of said plunger. In the hydraulic power 
transfer joint which transmits the torque according to the rotational-speed difference of said 
both shafts A crevice is formed at the tip of said plunger and a roller is inserted in this crevice. 
[0006] 
[Function] 

In this design, since a crevice is formed at the tip of a plunger, the roller was inserted in the 
crevice and a roller rotates when pushing in a plunger in Rota in respect of the cam of cam 
housing, friction of a cam side and a plunger turns into rolling friction. 
[0007] 

Therefore, since excessive planar pressure does not start a cam side and a plunger, generating 
of galling of a cam side and a plunger can be prevented. 

Moreover, since coefficient of friction becomes small, friction torque can be reduced. 

Furthermore, since it is not necessary like before to form the tip of a plunger so that a cross 

section may curve, processing of a plunger becomes easy. 

[0008] 

[Example] 

Hereafter, the example of this design is explained based on a drawing. 

Drawing 1 - drawing 3 are drawings showing one example of this design. 

First, if a configuration is explained, in drawing 1 - drawing 3 . 1 is the cam in which the cam 

side 2 which has two or more crests in a medial surface was formed, and a cam 1 will be 

connected with an output shaft 3, and will be rotated by the output shaft 3 and one. Moreover, 

it is fixed to the cam housing 4 and the cam housing 4 rotates a cam 1 by the cam 1 and one. 

[0009] 

5 is Rota contained free [ rotation in the cam housing 4 ]. it is combined with an input shaft 6 
and Rota 5 is rotated by the input shaft 6 and one. 

Two or more plunger rooms 7 are formed in shaft orientations, and two or more plungers 8 are 
contained free [ sliding ] through the return spring 9 by Rota 5 in the plunger room 7. Moreover, 
it is formed in Rota 5 so that two or more inhalation discharge openings 10 may lead to each 
plunger room 7, 
[0010] 

1 1 is the rotary bulb (valve element) by which the inhalation port 12, the inhalation way 13, and 
the regurgitation port 14 were formed in the front face, and the free passage slot 15 is formed 
in the rear face of the rotary bulb 1 1. The free passage slot 1 5 is open for free passage in the 
regurgitation port 14, and it sticks to the free passage slot 15, and the covering device material 

16 is formed. 

17 is an orifice as a flow resistance generating means, and the orifice 17 is formed in the 
radiation direction at the rotary bulb 1 1 so that the regurgitation port 14 and the inhalation way 
13 may be opened for free passage. 

[0011] 

Moreover, the rotary bulb 11 has the projection 19 for positioning which engages with the notch 

18 formed in the inner circumference of the cam housing 4. 

The rotary bulb 1 1 constitutes the timing member which determines the closing motion timing 
of the inhalation discharge opening 10, and constitutes the positioning device in which a notch 
18 and projection 19 regulate the phase relation between a cam 1 and the rotary bulb 1 1. 
[0012] 

When a plunger 8 is in a charging stroke, it becomes the physical relationship about which the 
inhalation discharge opening 10 of the inhalation port 12 and Rota 5 of the rotary bulb 1 1 is 
well-informed, and oil can be inhaled in the plunger room 7 through the inhalation way 13, the 
inhalation port 12, and the inhalation discharge opening 10 of Rota 5. 
Moreover, when a plunger 8 is in a regurgitation stroke, it becomes relation contrary to a 
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charging stroke, and the inhalation discharge opening 10 of Rota 5 will be in the condition of 
having closed the inhalation port 12, through the free passage slot 15 through the regurgitation 
port 14 of the rotary bulb 1 1. 
[0013] 

20 is a thrust block which rotates by the cam housing 4 and one, and is supporting the input 
shaft 6 through bearing 21. A needle bearing 22 is infixed between a thrust block 20 and the 
rotary bulb 11, and the friction torque by the side of this needle bearing 22 is set to it so that it 
may become smaller than the friction torque between Rota 5 and the rotary bulb 11. Therefore, 
if the direction of differential rotation changes, the rotary bulb 1 1 will rotate by the cam housing 
4 and one. after taking with Rota 5, carrying out the surroundings and the projection 1 9 for 
positioning of the rotary bulb 1 1 rotating in the notch 18 of the cam housing 4. This opens also 
at the time of normal rotation or an inversion and closes the inhalation discharge opening 10 
compulsorily to predetermined timing. 
[0014] 

23 is the cam housing 4 and an accumulator piston rotated by one. and the accumulator piston 
23 moves according to internal pressure. The return spring 25 is infixed between the 
accumulator piston 23 and the retainer 24. 

Here, a crevice 31 is formed at the tip of said plunger 8, and a roller 32 is inserted in a crevice 
31. 

[0015] 

Thereforerwhen-the-cam side 2 of a cam 1 pushes in a plunger 8 in the plunger room 7, a roller 
32 rotates and friction of the cam side 2 and a plunger 8 turns into rolling friction. In addition, 
for 26, as for a stopper ring and 28, oil seal and 27 are [ a bolt and 30 ] needle bearings. 
Next, an operation is explained. 
[0016] 

When a rotation difference does not arise between a cam 1 and Rota 5. a plunger 8 does not 
operate and torque is not transmitted. In addition, the plunger 8 is forced on the cam side 2 
with the return spring 9 at this time. 

Next, if rotation of the input shaft 6 which has Rota 5 to the output shaft 3 which has a cam 1 
rotates quickly and a rotation difference arises between I/O shafts, the plunger 8 in a 
regurgitation stroke will be stuffed into shaft orientations by the cam side 2 of a cam 1. 
[0017] 

For this reason, a plunger 8 extrudes the oil of the plunger room 7 in the regurgitation port 14 
of the rotary bulb 11 from the inhalation discharge opening 10. 

The oil extruded by the regurgitation port 14 is supplied to the inhalation way 13 through the 
free passage slot 15 and an orifice 17. At this time, the oil pressure of the free passage slot 15, 
the regurgitation port 14, and the plunger room 7 rises by resistance of an orifice 17. and 
reaction force occurs in a plunger 8. When reverse rotates a cam 1 , torque occurs and torque is 
transmitted to this plunger reaction force between a cam 1 and Rota 5. 
[0018] 

Furthermore, since it becomes a charging stroke and the inhalation port 12 leads to the 
inhalation discharge opening 10 when a cam 1 rotates, the oil of the inhalation way 13 is inhaled 
through the inhalation port 12 and the inhalation discharge opening 10 at the plunger room 7, 
and a plunger 8 returns along the cam side 2 of a cam 1. 

Here, in this example, since a crevice 31 is formed at the tip of a plunger 8 and the roller 32 
was inserted in the crevice 31, friction of a cam 2 and a plunger 8 turns into rolling friction. 
[0019] 

Therefore, since excessive planar pressure does not start the cam side 2 and a plunger 8, 

generating of galling of the cam side 2 and a plunger 8 can be prevented. 

Moreover, since coefficient of friction becomes small, friction torque can be reduced. 

Furthermore, smce it is not necessary like before to form the tip of a plunger 8 so that a cross 

section may curve, processing of a plunger 8 becomes easy. 

[0020] 

[Effect of the Device] 
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Since according to this design a crevice is formed at the tip of a plunger, the roller was inserted 
in the crevice, as explained above and friction of a cam and a plunger can be made into rolling 
friction, generating of galling can be prevented, friction torque can be reduced and processing 
can be further made easy. 



[Translation done.] 



07-10-02 16:30 JSJfe-OBLON 88 5S(i7C-S85aai»^5St5i8Bf 03-5688-3144 T-232 P.29/31 U-317 



^ NOTICES ^ 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. )|o(uMc shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing l] The important section sectional view showing one example of this design 
[Drawing 2] Drawing showing the hydraulic power transfer joint of this design 
[Drawing 3] The A-A cross-section view Fig. of drawing 2 
[Drawing 4] The explanatory view of a trouble 
[Description of Notations] 
1: Cam 

2: Cam side 

3: Output shaft 

4: Cam housing 

5: Rota - 

6: Input shaft 

7: Plunger room 

8: Plunger 

9: Return spring 

10: Inhalation discharge opening 

11: Rotary bulb 

1 2: Inhalation port 

13: Inhalation way 

14: Regurgitation port 

1 5: Free passage slot 

1 6: Covering device material 

17: Orifice 

18: Notch 

19: Projection 

20; Thrust block 

21: Bearing 

22: Needle bearing 

23: Accumulator piston 

24: Retainer 

25: Return spring 

26: Oil seal 

27: Stopper ring 

28: Bolt 

30: Needle bearing 
31: Crevice 
32: Roller 
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DRAWINGS 



[Drawing l] 




[Drawing 2] 
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